Gbeta gamma-independent coupling of alpha2-adrenergic receptor to p21(rhoA) in preadipocytes.
In preadipocytes, alpha2-adrenergic receptor (alpha2-AR) stimulation leads to a Gi/Go-dependent rearrangement of actin cytoskeleton. This is characterized by a rapid cell spreading, the formation of actin stress fibers, and the increase in tyrosyl phosphorylation of the focal adhesion kinase (pp125(FAK)). These cellular events being tightly controlled by the small GTPase p21(rhoA), the existence of a Gi/Go-dependent coupling of alpha2-AR to p21(rhoA) in preadipocytes was proposed. In alpha2AF2 preadipocytes (a cell clone derived from the 3T3F442A preadipose cell line and which stably expresses the human alpha2C10-adrenergic receptor) alpha2-adrenergic-dependent induction of cell spreading, formation of actin stress fibers, and increase in tyrosyl phosphorylation of pp125(FAK) were abolished by pretreatment of the preadipocytes with the C3 exoenzyme, a toxin which impairs p21(rhoA) activity by ADP-ribosylation. Conversely, C3 exoenzyme had no effect on the alpha2-adrenergic-dependent increase in tyrosyl phosphorylation and shift of ERK2 mitogen-activated protein kinase. alpha2-Adrenergic stimulation also led to an increase in GDP/GTP exchange on p21(rhoA), as well as to an increase in the amount of p21(rhoA) in the particulate fraction of alpha2AF2 preadipocytes. Stable transfection of alpha2AF2 preadipocytes with the COOH-terminal domain of betaARK1 (betaARK-CT) (a blocker of Gbeta gamma-action), strongly inhibited the alpha2-adrenergic-dependent increase in tyrosyl phos- phorylation and shift of ERK2, without modification of the tyrosyl phosphorylation of pp125(FAK) and spreading of preadipocytes. These results show that alpha2-adrenergic-dependent reorganization of actin cytoskeleton requires the activation of p21(rhoA) in preadipocytes. Conversely to the activation of the p21(ras)/mitogen-activated protein kinase pathway, the alpha2-adrenergic activation of p21(rhoA)-dependent pathways are independent of the beta gamma-subunits of heterotrimeric G proteins.